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(57) Abstract: 

PROBLEM TO BE SOLVED: To save the capacity of a 
storage device by generating color data of each unit on 
the basis of the start color of a gradation image, unit 
width for varying the color tone of the gradation image, 
and color variation Fates by the unit width. 

SOLUTION: Gradation control data are set by a CPU 1 to 
a gradation generation part 11. For example, RGB data 
representing the start color of gradations, the unit 
width for varying the color tone, and color tone 
variation rates by the unit width are set, the color 
tone variation rates by the unit w^dth are added and 
subtracted to and from the start color, and RGB data by 
unit colors are generated and stored in a gradation 
memory 12. According to a timing signal inputted to the 
gradation generation part 11, the gradation data 
corresponding to the display position are sent to a 
selecting circuit 14 in order. The selecting circuit 14 
selects and outputs input data in specific priority 
order for pattern graphic data, gradation data, and 
border color data and the data are sent to a display 



device 8. 
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I 

a. 

7T-->3 >H^asSM. 

yi7mi^m±^mzJ:-DX^^Lrz/M^->yyy^ y 

i^mmt. ifyy'--^3>mm^±^m\z^-DX%i.b 30 

i^m^t. >3>li^%i#g:irJ:oT^4t 



) #i3¥9-2 5 9 2 5 8 

2 

^ummmf^\zii\,^r. ifyT-'y3>m»<Dmfth& 

^rt ©fix- S'^fiET ^ 7 X- -> 3 

i^^Zf/'ii^->'^y7^yi;mm^^mzJ:-DT 

Mti^m^^mizi5\/^x\i. i^&9cmmzvrzi)fr>x 
mL. mmnftmmi:WMmiSitLxm^^mm\z» 

^mmmWLPi\zii\,^x. i'7x-v3>ii^©Bgjgfe 
■^fii:*iiri:©fep^^t;$i:lc»-sfiiT, 

ert©fex-i5'S:4fi£-rsy57^— >3 >mm%i^ 

ii«!^4#eiCJ;oT^4trcy7x-V3 >®^t© 
ra©«5^Sft)effi<£. »Iffll®ia©(*3{B!lt^fiItT^|g$ 

^iH^XU^VMmm^^i^Xr-L.. 

im^ms] ifyy'-zy3>mmomti^'&t. ^y^f 

<icrt©e^^{b^<t$:#S&je)©x-;5';4^ 

«sic##$n5Bt*« 6 fe^rx? ©virn*Mci2«© 

[it*^9] i^5x->'3>Si#©@ai6ei:, ^y^f 
— >3>®«fe»rt3V^Tfegl|^&^{t;$-B-5^tiirijii:. mffi 

<@crt©feii^<t:^S;#5fc«)©x-^'*«. lasfc'f^ 

i*i©y7x— >3 >®i**<t^$n*it*^6*iac7 
©v>rn*^ic:te«©^jiii«^^->xxA. 

^■n^(n>%t.\z^-:i\^x. ^ai$n-5st*^4. 5> 

6, 7, 8 43J;U:9©Vi-rn)4MCS«5©«fJiiS«S3^v 

BSiSfe, i^^x— >3 >ii^©i(!57fi*ii:/i'7x— > 
3>@i^lC*3l^^feiS^{b7.5r«y7'»tJC:St?V^T. » 
m$n5Bi*JS4. 5« 6. 7, 8. 9i3J;iy:i 0©li 
■fn^JMC l2«©^Sli^S5^ X A. 
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(0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] mat. A9-y^m(Dm^yXy^A(D^ 

[0 0 0 4] CPUK 
5>^m^^4gP2. CG-ROM3. mmy'-:^^^ 
V 4^:nT^A^-y^yy4y^mmm±ms. IVv 

[0 0 0 5] CPU 1 m^C0/ti5^->y^7>< .yi7 20 

-r^o i5^<5>^^^%^gp2(i. cpui^^^#^n 
^^y^m^^]^fi^^. z.iD^'i^yifm^Yt. 

[0 0 0 6] CG-ROM3(^iC(5. SSlC^fct^ 

fes^^nxv^^, ^/^1^-yifyy^ y^m^mnp 0 

mmx-$>^. Ltcii^^x. m^<r>n^-y^yy4yCf 
B^ft^lcJ:oT> imm^<DJ^^-y^yy^ y{7m 

[0 0 0 7] ^nis^-yifyy^y^m^mmp o^F 

[0 0 0 8] /"i^-yifyy^yi/mi^m^^SiDmm 
^-:^^^U 4IC(i. m9\Z^t^ylZ. CPUl;5^e> 40 

M^nT<^/\^-yifyy^yi7mmy'-^. 

ifyy^yi/ C7)i*S*^«^iM^nTVi^ CG-ROM3CD 
[0 0 0 9] /^^->iy^7^7^1I^J«^gP5(5. ® 

n^~yifyy^yi7mm.mu ii&m'^m cg- 

1S^H:^^-/\X (COLOR BUS) =&:fhbT, JVy^Ty:/ 50 



[0 0 10] ;P^y^7';;yT-"y;P6lt. m^^tlT^tc 

mm {^mmm:iiy-'3-\') n^^^^mm^ 

(RGBx-^) \Z^mr^. IVy^Tyyy—yjV^ 
lrJ:oT#e>n^cRGBx-^^Jl. D/A^^gg7$::/h 
LT^^^m8(C2l?»n^, g^^®8(i. P>/A^^ 

yy^ y^mi^^^^t^. 

[0 0 11] t:i^T\ z,<D^yun^mmm^z^xT 
Atr*5v^T, ^yj'-zysymm^wmmmtLxmm 
r^eiti^cfcoT. ^^®^cDA«c^. nm^\^±ts'^ 

10 0 1 2] rct^\i. mi o\z^-r^y\z. imm^ 
\z. ^^(ommm^eot. '^(ommo)4^<D-^mi^^ 

e l-^e 4t^R^L. ^mmo^mmme 1-e 4«C 

\^Mf}^i=>^m\zmf}^'DX&mf)^^it't^^yy'-yB y 
^^^ffkot. ^^(Dmmmwte oizm^^tifzLmm 
't:=-i^m\zMLxm:^\zMz^mrc^o\z^itrcr). 

^:=^:^m\zMLxm:&\z^\z>j^AjrdJ: z) ^zM.'^tz 0 $1^- 
^Z,tf}^X^^. 

[0 0 1 3] Sfc. 01 1 Ic^f J:^tc. IMMcoT* 
l\zm^<Dmm^. ±^i^e 2(cSO®^^^^ 

[0 0 1 4] 

glC*5l^T, mi2\Z^'rJ:oU^yy'-yBy^^^ 

fTts.5rzisb\z\t. &mi}^^itr^mi^e o--ep:::t\z 
mu^n^-y^yy^y^y'-^^MMt^ii^^m^$> 

[0 0 15] Lrzii^-DX. fi:^m\Ztibmf)^\'^^yy'- 

y3y^m^fTUvrzib\z\t. s^mon^-y^yy^ 
y^y'-iS^^mMLxm^mm^it^i^r. )\^-y>/ 

yy^ yi7y'-^^^mvx^< CG-ROMO^a^^ 

m±hxh^yt\^^o^mii^$>^. 
[0 0 16] z.<D^m\t. ^yy'-yBymmz^\'^^ 
^mmtr^^^^::t(Dm^^-^^iz^hxi^< 
zLtu<. ^yy^-yBymm^nyz,tf}^x^. mm 
y'-i^^i^mt^rziboti^mm<D^m(DWimmn^ 

[0 0 17] ^tz. C0^m\t. ^^mm<D±t^^rz\t 

[0 0 18] 

lWkm^m&:T^rzi!t^<D^m Z.(D^m\Z^^i/yy'- 

yaymm^^^mit. ^yy^-y3ymm^^^~r^ 
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[0 0 19] ^^x-i^3>H^tC:feJt-&fe 
[0 0 2 0] C(D^m\^X^ if yy'-iys >iii^^^g 

gir<tn«> ifyy^-zyaymmzi^i-f^^mi^^itt 

[0 0 2 1] ^Kommiz^^mio^^mm^^i^xr' 20 
mm.-^^^'t^n^-yifyy^yi7mm.^^^^. y 

i^m^^^^^xz^^x^^x^tzn^-ytfyy^ vi; 

y^x-v'3>i®^^;6Wj:^^^fi;^glw;BViT(t, ^ 30 
[0 0 2 2] CC0^^tCctsm2O^^iii«^^vXx 

^^^^r^/^f^-yifyy^ yi/mm^^^^. ify 
[0 0 2 3] e:(^)%wiri:^m3(0^^ii^^^vx-r 
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6 

y 4vi?nw^m\z'&^\^x. A^-yifyy^yi/m 
m^m^-t^/^^-y if yy ^ y^m^^±^^. 
mmi0i.\H\z^\^^x. i/yy'-yaym^omi^&t. if 
yy'-i^B ymmz^\^^x^m^^{t'^it^^&^t. 
^^m^to^m^itrnt^zm-^^^-^x. 

fex-^^^4^J-r^i^7x->'3>li^^4¥g. 
-yif yy^ yi/mm^^^mz^^xm^Lfz/^^- 

y ^yy 4 vi^m^h. i?'7x->^3>H^^4^glc 

^-ox^^yutzify^-y^ym^htmt^^^'m^m. 
\z^\^x\i. ^^.w%mmz\.tzt'^-DxwsK\^. mi^ 

[0 0 2 4] z.o%mz:^^%A<Dm^nm^^'my7.'r 

7^ ^^^H^tS^jrS-zfViT. )\9-yifyy^viym 
^^^'^'^^n^-yifyy A vi;m^^^^®.. 
mw^n\z^\^\x. ify'f-^y3ym^(Dm^^h. if 

V3 >PittC:feViTep^^{b^-ti-'5¥fiZei:. 

me«!ic:^c5fe^^{b¥^«cS-^i^T, ^¥fi^4S^:^t^ 
fix"i$^<&^^J1-^^?^7x-5>3>li^%^^g. *3J: 

^glcJ:^T%±brcy^T^— >3 >li»^:coPBlo^3^ 

[0 0 2 5] Z.(Om^\Z^^%2'^tdit%A(ry'^^M^ 
^S>^7.7^AtC:feV^T(l, y7^"5>3>li^(0iaj&fe 
^?'^x->^3>li^tC;feV^Tfi^^^fb$i*-S*fi: 
*g<h. -¥fiL$ir^<^feP^{b$^^#^;t36(^x-^ 

v3>Pi^copaJ6fe^. ^?'^X-V3>liaiC*5ViTfe 
^^^{b^-fr^mfiitili^. #^*ic:<!:Ofefi^fb**# 

ti^^^-^nxh^y^^ 

[0 0 2 6] z.0)^m\z^^mi. m2. mst^tcitm 

4(DWmii^^^vX7"AtC:feV^T(^. ^^m^. ify 
^-v3>Pi^iC:fcit^fiP^{bX7^-;yS:^:. t^^x 
-S/3 >iii^(Dei§^fb:5r5}(Di(gi:(cS-::Jv^TSta5bT 
fecfcv^c ^fc. e^^fb^^. ify9--y3ym^(oWi 
JSfe> i^'^x— >3>B#coj^7fe:fecl:lXy7T'-i^3 
>®^lci5tt^e«{bX^>>y»tlcS-^v^T»aib 

[0 0 2 7] Z.<D%mzX,^%\. ^3^;t«m 

fc«-g5(ci?^7T— ^^3 >Iii^^^f:limt bT^^-r 

^ciA^T^r^. ^75"— >3>ii»ic*5(^^feP;;i^^ 
\\L~^^wm^th<nm^'f-^^w^\.x^<z.hu 

<> ifyy'-yay^^^froCtfi^X^^. {yfcfi^-D 
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(0 0 2 8] 

10 0 2 9] 01(3. nmmm^^^i^xy^hom^^m 

[00 3 0] C(DnWimm^^z^Xf-AX\t. m7(7)/t 
1 2 ^^'T^^yy'-iya >3%4S5 1 1 . ^^-^ 

[0 0 3 1] m2\t. ^^^^msommou^^^mL 

[0 0 3 2] ii^Wt^->y^7^^yi7^^t3, 
) ^y^P3 3 t. ^(^T«CgEg^n^3K-yffi3 1 

(D& ^^rUTVi^o mollis COffi^Ttl, 20 

jf^-ycS3 1 tJ^^-y^yy^y^ms 3 tomiz. 

2f)^m-f^nx\^^^, 

[0 0 3 3] mi o^Mmmm^z^xj-Aoymmz-Di^^ 
[0 0 3 4] sr. CPU i:^^e,awcoiiffi^ai;'j-r'5 

[0 0 3 5] y^^->^>'^7>f ^;/^H^^4|[P5(3. li 

ROM3;5^e>^oaib. 'j!:^mumm^mbrc±x\ 

(COLOR BUS)±icai:^-r'5. 
[0 0 3 6] (COLOR BUS)±l;:ffl;^^nyc/X 

yy ^v^^-^t\^y) g^®Kl4icig^n 

^. 

[0 0 3 7] ifx-yfi^^SBl 3IC(1. CPUlICi:-^ 40 
T^^ ^ n;^c2l^-yficD R G B x-^;&<feJSS ^ tiTis 
^(^Jt^-^fi^^-TRGBx-^ (EIT. 

[0 0 3 8] ^y'f--yay^^^\\\Z\l. CPUl 

(omx\t.. m^xz^-^^^xz. ify7'-yB>(Dmih& 



:^^t^£$n^o iin?>(D«'*fii(gr<h<^RGBx"-r57 
\t. ifyy^-y3>y=—:$r tbX. ^yy^-i^ay^'E 

u 1 2\z^m^n^. ^bT. y^x-v3>iE4g5i 

\ZM^r^^y5''-yB>y'-i^i)m'A. ^^IhJ?S1 4 

[0 0 3 9] ig^tHiKi 4T(3. /^^-y^yy^yp 

T, ^ib^nrzm^(D^9tmmzLrcf)^'DXAijy'-^^ 
^myiLxia:bt^. ^^m9cmmt. n^-y^yy 
^ y^y^-i^i)^m^^<. ifyy'-yByy'-:S^i)^^(D 

o^*?. m^^^^cmmt. n^-y^yy^y^^-^ 

[0 0 4 0] bfc^^oT. A:$^->i?'^7^ 

x-5/3 >x-^;^iji^^n-5, n^—y^yy^y^ 
'f-^^^Wyy'-yB yf-^t^x-h^txx^^m^ 

[0 0 4 1] ii^iHiKi 4;ei^^ai;'j^n;tx-^^(i. d 

[0 0 4 2] ii^lHl^l 4IC^^x"V3>:t> 

/:t7$«iiim^^A:^b. if yy'-y a y^ymmm^ 

i}^X:hLX\r^^t^\z\t. ^^-i5^&y'-^f)m^^nu 
v>J:^lrt. y^x-5^3>:t7^ffli«^^^A:^^nT 
i^^i^t;:(5. ifyy'-yayy'-^f)m^^nuv^^ 

o\zLXhJ:^\ 

[0 0 4 3] 0413. ffiCQ^S®i^^^>.X7^AC0^fi£ 
^^LTVi^. 04(C:feV^T, 0 1 b fcCDtCfi. 1^ 

mt. ^"i^-y^fyy^ yi7y'-^f}i^hm<. ^yy" 
--yayy'-^m't<D'A\Z^<. ^^-y^y'-^fj^^h 

<g<iS^^nTVi§'b<D^-r^ {n^^-y^fyy^ y^ 

[0 0 4 4] ^0^^1i»^^vXxA-C(3. 01Oflf 
2 l;^iigJn3$nTV>-5. 

[0 0 4 5] ^-r>K^7m^^40ffi2 llCtt. 05tC 
^-Tct^lC. CPU1IcJ:-pT»^<>H^74 l(DffiJ&.^. 

(^^>K':7COfc±cOj^^) (xmin. ym i 
n) t. ^^-f >K'>4 l(^*ST*ffi^ .('>-r>H'><0:& 
T<^^^) (xmax, ymax) tfi^WC^^fl^. C 
PUllCcJ:oT^^$n^»:7-r>K^I3. HiT'bJ:!.^ 

[0 0 4 6] •>^>K'>m^%^{HlK2 1(3. ^^^y 

ifm^\zm':5\.^x. ^yi/m^\z^^x^^t\h^ 
^^mf)^. y\^'y<D\^mx$>^mmz^\^^x\t. ^ 



( 6 

9 

[0 0 4 7] jiWl51gSl4«. ^7-f>K^/«^*<A:^^ 

^vT-y^yT^-^yn^-y^vry^v^T-^y lo 

[0 0 4 8] ■ot.r), ^/-f ^H-^ortfiHo^S^fiieic^ 

>3>x-^'*W$n5. ify^f-yuyr- 

Xij^nx\^n\S.. ni'-yifyy^yf7'f—^'ifiWSi 
$ns. ifyy'-yByy'-^^^uni'-yify-y^ 
y^'f-i'lfiXijtnx\,^mit\\i. 

{0 0 4 91 ji*?IalK 1 4 y \^'^mmfiXiJ^ 20 

nrt^&vi^^irji. -Dso, 0'iy^'0<o9s-m<D^7Fi 

UTIi. A:^->i?'5:7'f •vi'r-^'*<A:^$nTVm 

«. n^-yifyyHyi^'f-^iimiSi^n^. n9- 

ByT—5'ifiX-ntt\X\i'^tX\t, y7x->'3>T-;5' 30 
tm^^tx^. J^^-yifyy^yi7y'-9^i:Xj-ify 

v'-yay^-^i^Kij^nx^^mmk-i. jp-yfix 

/^yumm'&xijL. ifyf^-yay^tyrn'mn 
i!)iKijLx\^^t^\zit. o^y\^'>m<ommz%t) 

->'3>:i-7S4W«^*iA:'j3nTii5t€fJctt, 'J'f 

SKSn^^ViiplCLTfeiVi. 40 
[0 0 5 2] 06li. to©Sfm®«[«3^->7.T-A©«lffi 

10 0 5 3) Z.(D^mm»mmyXy-h<om0S.\t. 04 
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O'^^-yifyy^yi^^-^yifyT-yay'r-^ 
[0 0 5 4) *fc. >3>^4S51 § 

>©BIJ6fi«:«-rRGBx-3'. 6il4^{t;$-e-s*fi: 

[0 0 5 5) i^7x-->3>%4g|5l ^>'f>h' 

T-->3>x-^'i:l/T. i?'7x->'3>;<tU 1 2Jr 

T. &':7'f>HC7rt®^^{!!:@lc?t^£:-r-5y7x— >3 
(0 0 5 6) SWlUKl 4Ttt. /"^^-^i^^^-^ -yi^ 

y'-i'^ ^yf-yByf-^. 3j<-yfex-^'ic»b 
T, ±a®J;5itffije)e.nfcg5fej©fi: in^-y^yy 
■i yi7'f—9>ify'T—yB >r— ^'>:}s— i^^fex— 

xzhtcifi-DXKti'f-^^miiihxmirr^. 

[0 0 5 7] -DiO, n^-y^yy^ 
ts^nx^-^fWt, n9-y^yV ^ vi'y'-^iim'Si.^ 

■f. i^7x-v3>x-^*tA:'jSnTvm«. ^yy" 
— >3>r-^'A*jli^sns. n^-y>fyy ^v^y" 

-9^i.n^y=f--^B yy-^ii^x-n^t\x\^u\^n 

(0 0 5 8) Uifc*toT. H':7rtlCi5ViT. 

X— >3 >T-^'*<s^$n-5. 

(0 0 5 9) ftfe. S^^HIKI 4»C^'7X— >3>*> 

/:tymm{sn&xi]L. i/yy'-y3y:tyumm^ 

<r^J;^lcU. >3>^7$(IWm^!4*A:^^nT 
(0 0 6 0) Sfc. c:®06®#^S»«3R->7.f-AII 

[0 0 6 1] ;:o«^ic«. s*?lHiKi4tt, ^/OK 
':7«^AiA:^snTViS«^lc«. -sjSO. •>'f>l^'^ 
©rtiB!l©«^i^fi[gl'*tbTtt. aStJ4S)iS*^fi5te 
«Hffi»cUfc*<oT, A;^x-3'&S^UTm;^;-r-5. 

A^'->y77^ >:J7-r-^tii'?T— >3> 
x-^ t ©SSS^feXlffi**^** bfc«5^Sft)iffi»c bfc 
A^^T, A:'JT-^'&S*?UTffl;'3-r^. c:®«^©^ 

'>i'x-:5'>3l^-yfix-^'®)(Si:ft5. 

(0 0 6 2) *fc, s#iisiKi4«, 'y'fy\i<ymmi^ 
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n 



12 



[0 0 6 3] Z.<D^%\Z^\^T^. WmimwXZ^y 

o\zL. ^yy'-yBy:i■yumm^i}^xf}^tix^^^ lo 
yByy'-^f}mii^nrj.i^j:v\zLxhJ:^K 

[0 0 6 4] ±U^mmomm\Z:^\^^X\t. ^yy'-^y 

3 y%^n 1 1 \z\i. ify^f-y^ >c[)gii&fe=£^-rR 

d^m^tdil^^ y H "^^i^^^T- :/S:T^^-r^ t tr 

m^h<D^m%{m^^^^^v<.f^K^\z. ®3ic^-rx 20 

-fW^ttfy'f-yB y<Di^j^tfs^i^^^^;::t(o^m 
^im^nmt^^ v \z lx i: v^. 

[0 0 6 5] ^tz. yi^W':^\^^rc\tmm^mz&mi^^^ 

:;^r^icfii^;0t^<l:-r^^y^^-v3 >x-^^^fej5KtT 
'bcJzVi, ^ae):&r^irfiP3^j^^{b-r^^^x-v3>5^- 

bTy^x-v'3>a«Wx-^^^^L (fcfcb. Pij& 

fetil^-x-^^T*^) . 7i^¥:^\^<D^^m\zmr:^^^x 30 
#^n;^^^r-s^3>7"-^i:lie:^F^n(^I^^Ml::S 

[0 0 6 61 ^'j:;^. iii®±ft:lc^^x-v3>«^^ff 

[0 0 6 7] ±tmm<Dmm\z^n\i. ^^x-v3 > 

n^-y^yy^ y^y'-^mMt^'mf)^r3,\^^(D 
M<D^m^mmt^::.tii^x^^. 

[0 0 6 8] 

i^m<D^^] z,<D%m\zj:ti\i. ^yy^-yaymm 
\z:io\^^&mf)mtt^m&^:::t<Dmmy'-^^mm 
Lxi^<ctt^<. ^yT-ysy^^^noz^tt^x 



[0 0 6 9] ^t:L^ z.(D^m\z^ti\i. ^^mm(D±w 
^fz\t-mz. ^y^-yBymm^^wmmti.x^ 
^^^^z^tti^x^^^^mm^^^yxy-ht^^wr 

mi] ^wmm^^yTsy-h.om^'k^rrfoy^m 
xh^. 

[02] n^^momm(D\y^^^^.'rm^mx$>^. 
[^3] tfy^-y3ymm'f-^^^'r^^mx$> 
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